Abstract -Aim: In an effort to promote Hong Kong as a global wine hub, the government eliminated duties on wine and beer in 2008. The changes in alcohol consumption patterns are examined. Methods: Anonymous, cross-sectional telephone surveys on a random sample of Chinese male and female residents aged 18-70 were carried out in 2011 (n = 4800) and 2012 (n = 1001). These data were compared with those of a 2006 (n = 9896) baseline survey conducted before the excise tax elimination.
INTRODUCTION
The World Health Organization (WHO) estimates that alcohol accounts for 5.5% of the disease burden in Asia and is associated with significant health and social problems and economic loss (World Health Organization, 2009 ). In mainland China, the overall drinking pattern in affluent urban areas is now quite similar to those of western populations, reflecting the general pattern of global influences on lifestyles. This increase in consumption may lead to an increasing burden of ill health in the population (Zhang et al., 2008; Xiang et al., 2009; Li et al., 2011) , particularly since greater accessibility and acceptability can be expected to reflect the inverse relationship between alcohol price and consumption volume (Wagenaar et al., 2009) . There are increasing concerns about alcohol-related harm worldwide (Rehm et al., 2009) . Systematic reviews repeatedly report that a general price increase can be effective in reducing consumption, healthcare costs and loss of health-related quality of life and that alcohol drinking patterns are sensitive to policy changes at national level (Anderson et al., 2009; Elder et al., 2010; Wagenaar et al., 2010) . The WHO global strategy has recommended using taxation systems as a means of reducing harmful use of alcohol (World Health Organization, 2010) and many countries are trying to reduce the affordability of alcohol in order to mitigate the public health harms (McKee, 2012) . In the WHO Western Pacific Region, their guidelines (World Health Organization, 2009 ) have been formally adopted in many Asian countries including Japan (Higuchi et al., 2007) and Thailand, where the increased taxes on brandy, blended spirits and white spirits in 2007 led to a fall in total consumption levels (Chaiyasong et al., 2010) .
Despite this evidence and growing international practice of raising alcohol prices (World Health Organization, 2010) , in 2007 the Hong Kong government halved, respectively, 80 and 40% duties on wine and beer, and subsequently in 2008 both duties were eliminated. Ad valorem excise duty on spirits with strength >30% remained at 100% (The Hong Kong Customs and Excise Department, 2010) . This duty is applied on the wholesales cost. There are no sales taxes, production duties or any other form of taxes on all alcoholic beverages. This reduction was one response to the economic downturn and an attempt to boost the economy by making Hong Kong a regional center for wine distribution (The Hong Kong Trade Development Council, 2008) . By 2012, the success of the policy, coupled with positive promotion, has made Hong Kong the largest wine auction center in the world. The total sales of pure ethanol in Hong Kong increased by >3.2 million liters between (The Hong Kong Department of Health, 2011 .
While the general Hong Kong economy booms, the health impact has received little attention. The prevalence of problematic drinking in Hong Kong is historically relatively low compared with that of western countries and some Asian countries such as Korea (Kim et al., 2010b) and Japan (Higuchi et al., 2007) . However, alcohol is an acceptable part of local culture and drinking wine is traditionally associated with social gatherings and festive occasions among Chinese communities (Yang, 2002) . In addition, young people are increasingly westernized and may identify drinking wine with an image of desirable sophisticated life style (Somogyi et al., 2011) . It is, therefore, reasonable to assume that in this positive culture the impact of duty elimination would be to increase access, resulting in higher levels of consumption and even harm. However, the relationship would be complex since despite active promotion of a positive wine culture, the full impact of duty elimination on consumers could be mitigated by the trends in the market. Wine trading has become popular and profitable. The Composite Consumer Price Indices (CPI) for Chinese wines, foreign-style wines and beer prices are shown in Fig. 1 (The Hong Kong Census and Statistic Department, 2012b ). An increasing CPI indicates that people are paying more for the same fixed amount of alcohol. The reduction in price for local consumers was hence only −1.8% for beer and −14.3% for wine over the period from 2008 to 2011 with only a part of the duty elimination translated into reduced retail prices. Nevertheless, with these changes in price, the off-trade sales volume of alcohol increased by >4-fold during the 2008-2010 period (Agriculture and Agri-Food Canada, 2011) .
AIM OF THIS STUDY
To understand the impact of wine and beer duty reduction and elimination in 2007-2008, we compared the prevalence of ever, past-year and binge drinking in 2011 and 2012 ( post-duty-elimination), as well as the prevalence of alcohol abuse and dependence in 2011 with that of a published baseline survey conducted in 2006 (Kim et al., 2008) . In the 2011 and 2012 surveys, we also investigated the general public's knowledge and attitudes related to alcohol (reasons for changing their drinking behavior, awareness of the duty reduction and perceived changes in price of alcoholic drinks, attitudes on policies related to alcohol control), as well as changes in amount of beer and wine consumed.
MATERIALS AND METHODS

Sampling and data collection
The study populations were comprised of all Chinese male and female Hong Kong residents between in age 18-70 years. Anonymous cross-sectional telephone surveys were conducted using a structured questionnaire in March-September 2011 (n = 4,800) and in March-April 2012 (n = 1,001). Random telephone numbers were selected from up-to-date telephone directories (Lau and Tsui, 2003) . In order to avoid overrepresentation of unemployed persons, calls were made by trained interviewers from 6:30 p.m. to 10:00 p.m. each night. For unanswered calls, at least three other independent calls were made at different times before considering the number to be invalid. The eligible household member whose birthday was the closest to the date of the interview was invited to join the study. Verbal informed consent was obtained from the respondents and ethics approval was obtained from the Survey and Behavioral Research Ethics Committee of the Chinese University of Hong Kong. The response rate, defined as the number of completed interviews divided by the number of eligible households, was 65.7 and 62.8%, respectively for the 2011 and 2012 surveys. We used a similar methodology in the 2006 survey which was conducted in April-June of 2006 (n = 9,896). Details were presented in a separate publication (Kim et al., 2008) . 
Measurements
Drinking status An overview across the three surveys instrument is shown in Supplementary data, Appendix 1. Respondents who had ever drunk alcohol were classified as ever drinkers. Those who had drunk alcohol in the 12 months prior to the date of interview were classified as past-year drinkers, and they were included as ever drinkers as well. The rest were classified as lifetime non-drinkers.
Change in alcohol consumption: questions from 2011 and 2012 surveys Among ever drinkers in the 2011 and 2012 surveys, respondents were asked whether they had increased the frequency of their alcohol consumption since 2008. Those who provided an affirmative answer were further asked about reasons for the increase. In 2012, we also asked whether the respondent had had their first alcohol drink in or after 2008.
Beverage-specific quantity frequency questionnaire in the 2012 survey Of those ever drinkers in the 2012 survey, we assessed their weekly consumption of beer and foreign style wine using a beverage-specific quantity frequency (BSQF) questionnaire (Dawson, 2003) . Specifically, we assessed the frequency of alcohol consumption using the categories of never, not even once per week, once to twice a week, three to four times a week and almost every day in a week. The mid-points of these values were used as frequency indicators. For quantity, we followed the standard established by the Hong Kong Department of Health, in which one standard drink unit is equivalent to 10 g of pure alcohol (The Hong Kong Department of Health, 2011). For beer with a strength of 5%, one standard drink is approximated to be to one can of 330 ml beer. For foreign style wine with a strength of~12%, one standard drink is estimated to be to one glass of 125 ml wine. With guidance of can/glass sizes given, we asked the usual number of standard drinks the respondent would consume on a typical drinking occasion in the past year and in 2006, separately for beer and foreign style wine.
Binge drinking: questions from the 2011 and 2012 surveys Past-month binge drinking was assessed in our 2006 survey by asking whether the respondent had consumed ≥5 servings of alcohol on one occasion in the preceding 30 days, regardless of gender (Kim et al., 2008) . In 2011 and 2012, we took a gender-specific approach where binge drinking was defined as a past-month consumption of five or more drinks in a row for males and four or more drinks for female. We changed the female binge drinking threshold in the new rounds of surveys as it improves the identification of women who are misusing alcohol (Chavez et al., 2011) .
Alcohol abuse and dependence: questions from the 2011 and 2012 surveys In the 2006 and 2011 surveys, alcohol dependence and alcohol abuse were determined from a battery of questions about problematic drinking derived from the Chinese Bilingual Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental Disorders-IV (DSM-IV) that had been modified for cultural relevance (American Psychiatric Association, 2000) . The instrument has been shown to have a high degree of reliability (So et al., 2005) . This study used the same DSM-IV criteria for alcohol abuse and alcohol dependence as the 2006 baseline study; items used in the survey instrument are detailed elsewhere (Kim et al., 2008) .
Awareness and attitude toward alcohol policy: questions from the 2011 and 2012 surveys Respondents to the 2011 and 2012 surveys were asked the question: 'Are you aware of the reduction in duty on alcohol in Hong Kong since April 2008'? Those who were aware of the duty elimination were further questioned on whether they agreed that alcohol has became cheaper to buy since 2008 on a five-point Likert scale (from strongly agree to strongly disagree). In order to assess attitudes toward alcohol policies, all respondents in the 2012 survey were asked whether alcohol duty should be increased, and if so, by how much. In addition, a questionnaire adapted from a Canadian study (Giesbrecht et al., 2005) was used to assess respondents' attitudes toward policy measures, including controlling alcohol advertisement on TV, putting warning labels on bottles of wine, reducing accessibility and ease of purchase and utilizing the role of health experts in influencing alcohol policy.
Data analysis
For all the three surveys, the prevalence of ever drinking, pastyear drinking and past-month binge drinking are presented. The χ 2 test was used to compare the differences in sociodemographic characteristics among the three surveys. The associations between alcohol consumption behavior (ever, past-year and past-month binge drinking) and background variables (survey time and socio-demographic characteristics) were evaluated by fitting multiple logistic regression models. Weekly average consumption of beer and foreign style wine in standard drink unit were calculated separately for the 2006 and 2012 reference periods. Mean differences between the 2 years were compared by the t-test, and the χ 2 test for differences of proportions.
RESULTS
Alcohol consumption patterns: comparisons with the 2006 baseline data
Prevalence and associated factors of life-time drinking Table 1 summarizes the characteristics of respondents for the three surveys. In 2006, 66.6% of respondents were ever drinkers (Kim et al., 2008) , while higher percentages (Table 2) were reported for ever drinking in the 2011 (82.0%) and in 2012 surveys (85.2%). Factors associated with ever-drinking (Table 3) included: survey year (adjusted odd ratio (AOR): AOR for 2011 = 2.36; AOR for 2012 = 3.34), male sex (AOR = 1.83), younger age (AOR for 18-35 = 1.22, AOR for 36-50 = 1.28), tertiary educational attainment (AOR = 1.52), being employed (AOR = 1.59) or unemployed (AOR = 1.24). Students were less likely than housewives or retired persons to be ever drinkers (AOR = 0.76). For all AOR, P < 0.05. Prevalence and associated factors of past-year drinking The prevalence of drinking any amount of alcohol during the previous year increased very slightly from 47.3% in 2006 (Kim et al., 2008) to 50.1% in 2011 (P < 0.05), but increased sharply to 59.4% in 2012 (P < 0.05) ( Table 2 ). Multiple logistic regression (Table 3 ) on the pooled sample showed that respondents from 2011 and 2012 samples were more likely than those from the 2006 sample to be past-year drinkers (AOR for 2011 = 1.13; AOR for 2012 = 1.84). Compared with housewives or retired respondents, those who were employed (AOR = 1.76), unemployed (AOR = 1.18) or who were students (AOR = 1.18) had a higher likelihood of being past-year drinkers. Compared with men (AOR = 1.93), women are less likely to drink. Those who had completed tertiary education (AOR = 1.51) and those aged 18-35 (AOR = 1.40) or 36-50 (AOR = 1.26) years were more likely than others of the reference groups to have consumed alcohol in the past year. For all AOR, P < 0.05.
Binge drinking in the past month Our data unexpectedly revealed that the prevalence of pastmonth binge drinking dropped from 9.0% in 2006 to 7.1% in 2011 (P < 0.05) and 7.3% in 2012 (P < 0.05) ( Table 2 ). In multivariate analysis (Table 3) , respondents in 2011 were less likely to binge drink compared with those from 2006 (AOR = 0.80). Taking housewives and retired respondents as reference, those who were in full-time employment (AOR = 1.83) or being unemployed (AOR = 1.39) had a significantly higher likelihood of being past-year binge drinkers. Respondents who were single, divorced, separated, widowed, or in status other than married or co-habiting (AOR = 1.37), males (AOR = 3.48), aged 18-35 (AOR = 2.11) and aged 36-50 (AOR = 1.24) were also significantly more likely to binge drink. Those who completed tertiary education (AOR = 0.81) had a lower likelihood of binge drinking. For all AOR, P < 0.05.
New drinkers since 2008
Of note, 87 (10.2%) of the ever drinkers within the 2012 sample reported consuming alcohol for the first time in or after 2008. Of these 87, 65.5% continued to drink in the past year, and they constituted 11.5% of binge drinkers. Compared with other ever drinkers, new drinkers were more likely to be single (62.1 vs. 18.3%, P < 0.05), students (43.7 vs. 3.5%, P < 0.05) and were <26 years old (54.0 vs. 7.4%, P < 0.05). There were no significant differences in terms of gender or education level between new drinkers and the others. We found no significant changes in weekly mean consumption of wine or beer, using BSQF questionnaire measures between new drinkers and other ever drinkers. The weekly mean consumption of beer is 2.22 (SD = 5.79) standard drinks and 2.13 (SD = 5.96) standard drinks for the new drinkers and other ever drinkers. The weekly mean consumption of wine is 1.06 (SD = 2.20) vs. 1.06 (SD = 1.81) standard drinks for the new drinkers and other ever drinkers, respectively.
Alcohol abuse and dependence: comparison between 2006 and 2011
The overall prevalence of respondents reporting alcohol abuse without dependence decreased from 2.5% in 2006 to 0.4% in 2011 (P < 0.0001). The overall proportion of respondents reporting alcohol dependence without abuse also decreased from 0.7% in 2006 to 0.3% in 2011 (P = 0.001). The prevalence of co-existing abuse and dependence dropped from 0.8% in 2006 to 0.3% in 2011 (P < 0.0001). We believe this could be explained by the short period since introduction of the policy and would want to examine this trend over a longer period.
Awareness and attitude toward alcohol duty and control policy In 2011 and 2012, respectively 47.7 and 37.8% were aware of the elimination of duty (Supplementary data Appendix 3). Among those who were aware of the duty elimination in 2011, 47.3% agreed that alcohol had become cheaper but around one-fifth (17.9%) disagreed (Supplementary data Appendix 4). In 2012, the corresponding figures were 79.5 and 12.1%. Of the respondents, 71.2% thought that the current duty policy should be unchanged. Among the 28.8% who suggested a rise in alcohol duty, the median increment suggested was 10.0%. Only 19.7% were opposed to the addition of health hazard warning labels on alcoholic drinks, while over half agreed with banning TV advertisements for alcohol. The majority, 86.2%, supported including health experts' opinions when making legislation and policy changes related to alcohol. Very few respondents (0.7%) mentioned that there were too few places for buying alcoholic beverages.
DISCUSSION
Main findings
We have shown that cutting duty on wine and beer coincided with an increase in the prevalence of ever drinking and drinking alcohol in the previous year, with a further increase between 2011 and 2012. The link between policy change and changing alcohol consumption patterns in the population is clear since 10.2% emerged as new drinkers since 2008, of whom 65.5% continued to drink alcohol in the previous year. We believe the impact would have been greater if the total reduction of price had been passed on to the consumers, rather than profit share going to the traders, and possibly if there had been a greater awareness of policy change in the community. The low tax to price pass-through rate in Hong Kong is an interesting phenomenon and warrants a separate investigation in the future.
A higher number of drinkers in the population as well as higher number of those with disposable income available for alcohol may explain why local sales have increased. However, only~10% of respondents reported an increase in their own drinking quantity, and weekly BSQF results showed a stable consumption trend for wine and beer. Among those drinking more, increasing familiarity with foreign style wine, possibly reflecting marketing strategies encouraged by the government, peer pressure at social events and work place cultures were cited as major influences on individual increased consumption. Future research should explore how these perceptions changed in 2007, when the tax reduction first began.
The effect on harmful drinking was not straightforward. The overall prevalence of binge drinking decreased sequentially in 2011 and 2012. The overall prevalence of alcohol abuse and dependence also remained low across the period. While the complex change in alcohol policy encouraged higher numbers to consume alcohol, the quantities drunk, rates of binge drinking and levels of alcohol dependence and abuse decreased. These reductions are unlikely to be related to the 2011 economic recession as Hong Kong's gross domestic product remained stable during the period 2010-2012 (The Hong Kong Census and Statistic Department, 2013).
Possible explanations for present findings
Despite increased alcohol promotion, the influence of Chinese culture may provide some explanation to the consistently low prevalence of binge drinking, abuse and dependence. Patterns of binge drinking are very different from those in Western cultures. For example, unlike those in UK or US universities (Grucza et al., 2009; Wicki et al., 2010) , <10% of university entrants in Hong Kong binge drank alcohol (Griffiths et al., 2006) and binge drinking is not taken up by the majority of university students during their studies (Kim et al., 2009) . Although social pressure may engage more people in drinking alcohol, it may also act as an inhibitor for excessive use, particularly in Chinese communities with stronger traditional values (Shell et al., 2010) . Previous studies in Chinese populations have indicated a generally negative perception of heavy drinking (Chi et al., 1988; Chi et al., 1989; Duff et al., 2011) . Our study showed an inverse association between age and binge drinking, and older people in Hong Kong are less likely to drink at all. It is possible that the stronger traditional values among older Chinese, promote moderate rather than excessive drinking patterns. Within the Chinese cultural context, we found that women remained unlikely to binge drink even when we applied a tighter definition of binge drinking. On the other hand, those who are not married may binge drink and with less social inhibition, since they may expect less sanction from partners (Leonard and Rothbard, 1999) . However, the social sanction thesis seems to be less applicable in the workplace where there is an increasing expectation of alcohol as part of workplace culture. Employed people were more likely to binge drink, and around one-third of those who reported increased drinking cited workplace culture as a reason. Future research may explore how workplace culture influences drinking patterns, taking into account that Chinese drinking culture is changing as affluence grows (Smith et al., 2012) . Finally, the physiological responses of flushing, nausea and tachycardia appear in~36% of East Asians due to their inherited deficiency in aldehyde dehydrogenase 2 enzyme (Eng et al., 2007) . These undesirable reactions to alcohol may also inhibit Hong Kong Chinese from drinking excessively.
Lessons from other countries
Results from Hong Kong differ from findings from Denmark and Sweden, when Denmark reduced excise taxes on beer and wine in 2005. Consumption and self-reported alcohol-related problems remained stable or decreased (Makela et al., 2008; Bloomfield et al., 2010) , which was thought to be attributable to the 'saturation' of alcohol consumption levels in both countries, where alcohol use is woven into routine daily life and a drop in price alone is not sufficient for changing the collective drinking culture of the populations (Grittner et al., 2009; Gustafsson, 2010) . This explanation may not, however, be generaliszable to other populations. For instance, the Finnish government also reduced duties on alcohol in 2004, and the impact assessment of changes in consumption and associated harm differed from their Danish and Swedish counterparts. The Finnish price reduction led to a 17% increase in alcoholrelated mortality, equivalent to approximately eight additional alcohol-related deaths per week. It is noteworthy that the tax change in Finland was found to impact differentially on those in lower socioeconomic groups, causing a widening gap if alcohol-related health inequality (Makela and Osterberg, 2009 ). Similar observations were reported in Switzerland, where the prevalence of alcohol-related problems increased among younger people after a cut on spirit taxation (Mohler-Kuo et al., 2004) . We found no Asian example of alcohol tax reduction after an exhaustive search of databases. With growing affluence in the region, the trend of alcohol misuse will potentially rise.
Policy implications for Hong Kong
The decision to make the duty cut was made on economic grounds and the health effects were not taken into consideration at the time. However, while it may still be in the Hong Kong government's financial interest to maintain the multibillion wine trade industry (Lam and Chim, 2010) , our study sends a signal that the increased rates of general consumption may cause possible alcohol-related health and social care problems in the future. For example, drink-driving rates may become higher among more affluent Hong Kong residents (Kim et al., 2010a) . A review of the current zero-duty policy, particularly on the need to protect vulnerable groups from alcohol-related harm, is needed, taking these wider considerations into account. Our findings showed that the public would support the government in the implementation of other effective alcohol control policies, such as those proposed by the Hong Kong Food and Health Bureau in its harm reduction plan (The Hong Kong Department of Health, 2011). These include the evidence-based approaches of (i) adding health hazard warning labels, (ii) restricting the number of retail points and purchasing age as well as (iii) banning TV advertisement (Anderson et al., 2009 ).
Strengths and weaknesses of this study
The strength of the current natural experiment lies in the comparison of baseline data from before the cut in duty in 2006 to findings from 2011 to 2012-the time when the effect of 2008 duty elimination is consolidating. In addition, with the use of the validated BSQF questionnaire (Dawson, 2003) , we were able to estimate change in alcohol consumption in the Hong Kong population. This overcame the limitation of macro-level official figures (The Hong Kong Department of Health, 2011), which estimated 'consumption' level using import volumes. Since a substantial portion of imported alcohol is purchased for investment, trading, auction and transportation (Hong Kong Trade Development Council Research, 2013) , these official figures may overestimate actual ingestion among the local population.
There are several weaknesses in this study. First, we may exclude certain population groups whose consumption patterns have been affected by the policy change. In our samples, there was an overrepresentation of respondents who are educated at post-secondary level or above, married or co-habiting as well as housewives or retired. Hence, the present findings could be an underestimation of alcohol consumption. That said, our findings appeared to be concordant with results from a government administered survey, which reported a 2010 binge drinking prevalence of 7.2% (The Hong Kong Centre for Health Protection, 2011). In order to assess the impact on underrepresented groups, evaluation of changes in alcoholrelated morbidity and mortality, drink driving, violence and other potential negative consequences is needed, focusing on the disadvantaged. Some results from such evaluations may lend support to our conclusion. First, a positive relationship has been found using time series analysis between rising cardiovascular death rates in Hong Kong and the 2007 tax change. The authors attributed this to increasing alcohol consumption (Pun et al., 2013) . Secondly, it is observed that the number of alcohol misuse-related hospital admissions has increased substantially since 2006. The number of alcohol misuse-related hospital admissions increased from 406 (1 Feb 2006 -29 Feb 2008 Secondly, we updated the female binging criteria in our 2011 and 2012 surveys. This may cause an inflation on the prevalence of binge drinking among women, but in our results, we observed no significant increase in drinking in this group even under more stringent criteria. Thirdly, the observed change may also be attributed to other policy changes in the same period, including implementation of random breath testing on drivers, more stringent legal blood alcohol content level, heavier penalty on drink driving as well as launching of an anti-drink driving campaign . However, these measures are only targeting a very small drivers' population in Hong Kong-in fact, >90% of the Hong Kong population commutes through the city's extensive 24 h public transport system (Lam and Bell, 2003) . Therefore, elimination of alcohol duties can be expected as a major factor in contributing the observed change. Finally, due to the sensitive nature of asking income-related questions during telephone interviews, we did not include income as an independent variable in our multivariate analysis. However, we have included education level as an indicator for socioeconomic status, which is known to be a good proxy for income (Galobardes et al., 2006) .
CONCLUSION
In Hong Kong, the combined influences of eliminating duty on alcohol and increased promotion of wine sales coincided with an increase in numbers of those drinking alcohol. While the full impact of the duty elimination may well have been moderated by the trade profit margin and consequent minimal price drop for beer and modest price drop in foreign style wine, we found a general trend of heavier consumption, more people drinking and greater risk to some disadvantaged groups. Although individual consumption levels, binge drinking behaviors and alcohol abuse and dependence had not yet changed significantly in the first 3 years since the policy change, the numbers of individuals drinking alcohol increased among the younger and more affluent parts of the population. In order to prevent the potential harm from cheaper alcohol, cross government action is needed in addition to implementation of the Department of Health's alcohol harm reduction strategy.
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